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1. MACHOPT ®OHJA OHEHOYHBIX CPEACTB

O0mme Moy10KeHN s

KoHnTponbHO-u3MepHuTenpHble  MaTepHuaibl TNpeAHa3HAUYeHbl JJs TPOBEPKU  PE3YyJIbTaTOB
ocBoeHuss yueOHOUW muctuuimHbl «BY.03 HaHOTeXHOJIOTHM B CTPOMTEILCTBE M JH3aiiHe
HHTEPbEPOB» OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CpeHEro NpohecCHOHATBLHOT0 00pa30BaAHUAIIO
npodeccun08.01.28 MacTep 0TAe104HBIX CTPOUTEIBHBIX H JeKOPATUBHBIX PadoT.

KoHnTponbHO-u3MepHuTenbHble MaTepralibl MpeJHa3HAYEeHbl JJI TEKYIIEr0 W MPOMEKYTOYHOIO
KOHTPOJIS, OLEHKH 00pa30oBaTEIbHBIX JOCTHKEHUH O0OYYaOLIMXCs, OCBOMBIIUX MPOrpamMMmy y4eOHOI
nuctuiinHbi«BY.03 HaHOTEeXHOJIOTMM B CTPOUTEIbLCTBE U AU3aiiHE HHTEPbEPOB).

dopmoit MIPOMEKYTOUHOMU aTTeCTaluu o yueOHOM JHUCLHUIUINHE SIBIIAETCS
nuddepeHIMpOBaHHbBIN 3a4eT B (hOpME TECTHPOBAHMS.

JuddepeHurpoBanHbIN 3a4€T OLEHUBAETCS 10 MATUOAIUIBHOM HIKaJIe OLIEHOK.

2. ®OPMBI KOHTPOJISI U OCBOEHHUA JIEMEHTOB YUYEFHOM JUCIATIIMHBI

Tabnuma 1
KonTponupyemblie TeMbl | DopMa KOHTPOJISI U OLICHUBAHMSI
(pa3zesnbl) yueOHOM qUCHUIIMHEBL | TeKyIuii KOHTPOJIb IIpomexxyTouHast arrecTanus
Paznen 1 Hogeliue KonTponbnas padotaNel 3auer
CTPOUTEJIbHBIE TEXHOJIOTUH U
MaTepUabl
Pa3znen 2. HanorexHonoruu B Konrtponbnas padora Ne2
JM3aliHe MHTEphEPA

3.PE3YJbTATbHI OCBOEHUA JUCIIUIIJIMHbI

3.1. ITIpodeccuonaibHble KOMIETEHIMH, MO/JIeKAalHe NPOBEPKe NPH BHINOJHEHUH 32 JaHUSA

B pe3ynbrare TEKyLIEro KOHTPOJS M OLEHKU PE3yJbTaTOB OCBOEHUS YMEHUH M 3HAHUU MO y4yeOHOU
qucuuiauHeBY.03 HaHOTeXHO10ruM B CTPOUTENbCTBE M IM3aiiHe MHTEPbEPOB OCYIIECTBIISIETCS
KOMIUIEKCHas! MpoBepKa CIeAYIOUNX MPo(hecCHOHaNbHBIX KOMIETEHIINN:

TaOnuna 2
[IpodeccronanbHbIe KOMITETEHIMN ITokazaTenu OLEHKH pe3yJIbTara
IIK 1.1 BoinonHATe 1ITYKaTypHbIE pabOThl 1O | 3HAHHE UCTOpUHU BO3HUKHOBEHMUS
OTHEIIKE BHYTPEHHMX M HapY>KHBIX IIOBEPXHOCTEH | HAHOTEXHOJIOTHH;
37aHUN U COOPYKEHUHN 3HAHUE HEKOTOPBIX CBOWCTBA
HaHOCTPYKTYD;

3HAaHHE BUJOB U CBOICTB MaTCpHraJIoB Ha
OCHOBE HAaHOTEXHOJIOT UM

IK 1.2. BoimonHATe  paboThl MO  yCTPOWCTBY | 3HAHHWE BHUJIOB U CBOICTB MaTepualioB Ha
HaJIUBHBIX I10JIOB U OCHOBAHMI1 1O/ ITOJIBI. OCHOBE HAHOTEXHOJIOT U1,

3HaHHE  OCOOEHHOCTEH  CMEIIMBaHUs
pa3IMYHbIX MAaTEPHUAJIOB

IIK 1.3. BBINTONHATE AEKOPATUBHYIO IITYKATYPKY | 3HAHWE HAHOMATEPHAIOB IPUMEHSIEMBIX
IIpU ACKOPATUBHOM IITYKATypKe

I[IK 1.4 PeMOHT mTyKaTypkH, HAaJIMBHOIO TI0JIa, | 3HAHUE HAHOMATEPHUAIIOB NPHUMEHSIEMBIX

dacagHBIX TEMIOM3OJSAIMOHHBIX KOMIIO3UIIMOHHBIX | MPU BBIITOJIHCHUU peMoHTa

CUCTEM. OIITYKATYPEHHBIX IOBEPXHOCTEH , IIPHU
BBIIIOJIHCHUM  MOHTa)Xa U PEMOHTA
(bacaaHbIX, TEIJION30JISILIUOHHBIX,
KOMIIO3ULIMOHHBIX CUCTEM

K 2.1. BbINONMHATE MOATOTOBUTENBHBIE PAa0OTHI | 3HAHUE HUCTOpUHU BO3HUKHOBEHMUS

OpU TPOM3BOJCTBE MAJSIPHBIX PAabOT MpH OTAEIKE | HAHOTEXHOJIOTHHA;
ITOBEPXHOCTEN 3/1aHUN U COOPYKEHUI 3HAHUE HEKOTOPBIX CBOMCTBA




HaHOCTPYKTYP;
3HAHUC BUI0B U CBOﬁCTB MaTepI/IaHOB Ha
OCHOBE HAHOTEXHOJIOTHIA;

I1K 2.2. BoImoaHATE paboThl 0 OKpAIIMBAaHUIO M | 3HAHWE HAHOMATEPUAIOB MPUMEHSIEMBIX
OKJICUBAaHUIO OOOSIMH IOBEPXHOCTEH pa3IMUYHBIMM | IPU OKpAaIlIMBaHUHU IIOBEPXHOCTEH
criocobamu pa3sIMYHBIMM  MAJSIPHBIMM  COCTaBaMH,

UCIIOJNIB3YsT HEOOXOAUMBIC HHCTPYMEHTBI,
npucnocoOeHus 1 000pyA0BaHNE

IIK 2.3. BrinonssTh JIEKOPATUBHO- | 3HAHWE HAHOMATEPUAJIOB MPUMEHSIEMbIE
XYJ10KECTBEHHYIO OTJIECIIKY MOBEPXHOCTEH | mpH BBITIOJTHCHU T JEKOpPaTUBHO-
Pa3IMYHBIMH CIIOCO0aMU XYJI0’KECTBEHHOM OTJENKH CTEH, MOTOJIKOB

U IpYIMX apXUTEKTYPHO-KOHCTPYKTUBHBIX
JJIEMEHTOB Pa3jIMYHBIMH CIOCOOaMU C
MPUMEHEHHEM HEOOXOJUMBIX MaTepPHAaJIOB,
UHCTPYMEHTOB U 000pYyA0BaHUS

I1K 2.4. BBINONHATE PEMOHT M BOCCTAaHOBJICHHME | 3HAHME HAHOMATEpPUAIOB IPUMEHSIEMBIX

OKpAIIIEHHBIX UM OKJIEEHHBIX 0005IMH [TOBEPXHOCTEH | MPHU BBITIOJTHEHUH peMOHTa U
BOCCTaHOBJICHHSA MaJISIPHBIX u
JEKOPAaTUBHO-XY10’KECTBEHHBIX OTIEIO0K

I1K 3.1. BBINOAHATE MOATOTOBUTENFHBIE PAOOTHI | 3HAHKE HUCTOPHH BO3HMKHOBEHUS

OpU MOHTaXE€ U OTAEIKE KapKacHO-OOIIMBHBIX | HAHOTEXHOJIOIMH;

KOHCTYKWHI 3HAHUE HEKOTOPBIX CBOMCTB
HaHOCTPYKTYD;

3HaHHUC BHUJOB H CBOICTB MaTCpraJIOB Ha
OCHOBE HaHOTEXHOJIOT UM

I1K 3. 2. BoimonHATe  paboThl 1O  MOHTaXy | 3HAHHE HAHOMATEPUAJIOB IPUMEHSEMBIX
KapKacHO-OOLIMBHBIX KOHCTPYKLUMH M3 PA3JIMYHBIX | IPU BBINOJHEHUM OOJMIIOBOYHBIX paboT
MaTEpPUAIIOB. TFOPU30HTAIIBHBIX u BEPTUKAJIbHBIX
BHYTPEHHHUX [TOBEPXHOCTEN IOMEUICHUM
1K 3.3. BrmonnsaTe OTIEIKY KAapKacHO- | 3HaHHME HAHOMATEPHAJIOB IMPUMEHIEMbIX
OOIIMBHBIX KOHCTPYKIIUHA pu OTJIENIKE KapKacHO-OOILIMBHBIX
KOHCTPYKIHH
1K 3.4. BrmonusaTe PEMOHT KapKacHO- | 3HaHUE HAHOMATEpHUAJIOB IIPUMEHSAEMBIX
OOIIMBHBIX KOHCTPYKIIUHA IPU BBINOJHEHUM PEMOHTA KapKacHO-

OOIIMBHBIX KOHCTPYKIIMH

3.2. O0mue KOMNETEeHUNH

B pesynbrare Tekymiero KOHTpossi U OleHKH o ydeOHoi mucruminHe BU.03 Hanorexnosiorum B
CTPOUTENbCTBE U JU3aliHe MHTEPbEPOBOCYIIECTBISIETCS KOMIUIEKCHAsI TTPOBEPKA CIAEAYIOMIMX OOLIUX
KOMIIETEHLIN I

Tabnuua 3
O6H.II/IC KOMIICTCHIIMHN IToxazarenu OLICHKH pE3yJbTaTa
OK 1. Br16upaTh ciocoObl perieHus pacrmo3HaBaTh  3ajady  W/wiM  mpoOieMy B
3a71a4 NpoQecCuoHaNbHOM podeCCHOHATLHOM H/MITH COIIMAIbHOM KOHTEKCTE;
NesITeIbHOCTH MPUMEHHUTEIBHO K | aHAJIM3UPOBATh 3aJa4y W/WIH MpoOJeMy U BBIIENISTh
Pa3JIMYHBIM KOHTEKCTaM. €€ COCTaBHbIC YaCTH;

MPaBWIbHO BBIABIATE M 3(Q(EKTUBHO HCKaTh
uHpOpMaIHo, HEOOXOIUMYIO JUIS PELIeHUs 33J1a4u
W/Uu TPOOIIEMBI,

COCTaBUTb IIJIaH JEHCTBUS;

OTpeAeNuTh HEOOXOAUMBIE PECYPCHI

BIAJETh AaKTyaJlbHbBIMM METOJaMH paboOThl B
npodeccuoHanbHOM U CMEXHBIX chepax;
pean30BaTh COCTABIEHHBIN IUIAH;

OLICHMBATh  pPE3yJNbTaT U TOCIEACTBUS  CBOUX




JNEHCTBUM  (CaMOCTOSITEIHHO WJIM €  TIOMOIIBIO
HAaCTaBHHKA).

OK.2 Hcnonb30BaTh COBpEMEHHBIE ONpeaesaTh 3a/layd = TOWCKa  HWH(POPMAIINH,
CpEICTBa IIOMCKA, aHAJIN3a U ONpPENEINATh HE00XOIUMBIE HUCTOYHUKHU
UHTEpIpeTanuu napopmanuu, u uH(pOopMaLnu;

MH(OPMAIIMOHHBIE TEXHOJIOTUU IUIAHUPOBATh MPOLIECC NIOMCKA;
JUIS BBIIIOJIHEHHUS 3a/1a4 CTPYKTYpUPOBATh MOJIy4aeMyto HH(GOpMaIIHUIO;
npogeccuOHaTBLHON BBIICNIATh ~ HauOojee  3HAUMMOE B IEpeyHe
NEeSATEIbHOCTH; uH(pOopMaLnu;
OLICHMBATh MPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB
MIOUCKA;
0pOpMIISITH Pe3yIbTATHI TOUCKA

OK .3 | [ImanupoBaTh U peaan30BbIBaTh ONpeAeNATh AKTyaJIbHOCTh HOPMATHUBHO- IMPABOBOM
coOCTBEHHOE MTPOPECCUOHATBHOE | TIOKYMEHTAIUU B npodecCuoHaIBLHO 17
Y JMYHOCTHOE pa3BUTHE, JIeATEIbHOCTH;

IIpeAIIPUHUMATEIBCKY IO BBICTPAWBaTh TPACKTOPUU MPO(HECCHOHAIBHOTO H
NEeSATEIbHOCTD B JMYHOCTHOT'O Pa3BUTHUS

npodeccuoHanbHOHI cdepe,

WCII0JIb30BaTh 3HAHUS 110

(UHAHCOBOW TPAMOTHOCTH B

Pa3IMYHBIX KU3HEHHBIX

CUTYaIUIX

OK .4 | DddexTuBHO B3aUMOACHCTBOBATh | OPraHU30BBIBATH PAOOTY KOJUIEKTHBA U KOMaH/IbI;

1 paboTaTh B KOJUIEKTUBE U B3alMOJICIICTBOBATh C KOJUIETaMH, PYKOBOJCTBOM,
KOMaH/IE. KJINEHTaMHU

OK .5 | OcymiecTBasTh YCTHYIO U u3JaraTb CBOM MBICIIM Ha TIOCYJapCTBEHHOM
MHCbMEHHYI0 KOMMYHUKALIUIO HA | SI3BIKE;
roCy/1apCTBEHHOM $SI3bIKE 0hOpMIIATH TOKYMEHTHI
Poccuiickoit denepaiuu ¢ yuetom
0CcOOEHHOCTEH COMANTBHOTO U
KYJBTYPHOI'O KOHTEKCTa

OK.6 [IposBnATH rpaxaaHCcKo- MPUIEP)KUBATHCS HOPM TPATUITMOHHBIX
MaTPUOTHYECKYIO MTO3ULHUIO, 00111e4eTOBEYECKUX LIEHHOCTENC y4ETOM
J€MOHCTPUPOBATh OCO3HAHHOE rapMOHHU3aLUU MEXHAIMOHATBHBIX u
MIOBE/ICHUE HA OCHOBE MEXPEIUTUO3HBIX  OTHOILEHUH, MPUHIUIIOB
TPAIUITMOHHBIX AHTUKOPPYTNILIMOHHOTO MTOBEIECHUS
00111€4eTI0BEYECKUX [IEHHOCTEH, B
TOM UHUCJIE C yUYETOM
rapMOHH3ALUU
MEXHaIMOHATBHBIX U
MEXPEIUTHO3HbBIX OTHOIIEHUH,

MIPUMEHSATh CTaHIaPTHI
AHTUKOPPYNLHUOHHOIO NTOBEIECHUS.

OK.7 CoJieiicTBOBaTh COXPAHEHUIO c00JII01aTh HOPMBI IKOJIOTUUECKON 0€30TMTaCHOCTH;
OKpYKaroIllel Cpepl, OIpeNeNATh HAalpaBJICHUS pecypcocOepeeHus B
pecypcocOepexeHuIo, IPUMEHATh | paMKaXx Mpo(decCHOHAIbHOM  JEATEeIbHOCTH 10
3HaHUs 00 N3MEHEHUH KJIMMaTa, npodeccuu (CrenuaaTbHOCTH)

MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX
CUTYaIUsIX.

OK.8 Hcnons3oBars cpeacTaa UCIOJIb30BaTh  (PU3KYJIBTYPHO- O3/I0POBUTENIbHYIO
(bu3HUYECKOI KyIbTYpHI IS JIeATETbHOCTh JUIL  YKpeIUIEeHUs  370pOBbs,

COXpaHEHUs U YKPEIICHUS
3JI0pOBbs B IIpoIiecce
poheCCHOHATHHON EATETbHOCTH

JOCTUXKCHUA KU3HCHHBIX U HpO(l)eCCI/IOHaIII)HBIX
Leneit;
HpI/IMeHSITI) paHI/IOHaJ'II)HI)Ie HpI/IeMBI ABUTATCIIbHBIX




Y TIo/IepKaHusl HE0OXOMMOTO byHKIMA B MpodheCcCUOHATBHOMN TeITeIbHOCTH;

ypoBHS (pruznueckont 10JIb30BATHCS CpeacTBaMu npOopUIAKTUKA
MOATOTOBJICHHOCTH. MEpeHANPSHKeHUsT  XapaKTepHbIMU U1 JaHHOU
npodeccuu (CrenruaabHOCTH)

OK.9 [Tonb3oBatrbcs MOHUMATh OOLIMH CMBICT YETKO MPOU3HECECHHBIX
npodeccnoHaTbEHOMI BbICKa3bIBaHUI Ha HU3BECTHBIE TEMBI
JTOKyMEHTAIMen Ha (nmpodeccuoHanbHbBIE U OBITOBBIC);
roCy/IapCTBEHHOM U MHOCTPAHHOM | TIOHMMAaTh TEKCTHI Ha 0a30Bble MpodecCHOHATBHBIC
SI3BIKAX. TEMBI;

y4acTBOBaTh B Juajorax Ha 3HAKOMbBIE OOIIHME U
npoeCCUOHATILHBIC TEMBI;

CTPOUTH MPOCTHIC BHICKA3bIBAaHUS O cebe M O CBOEH
poeCCUOHATLHOM IeATEILHOCTH;

KpaTKO 00OCHOBBIBATh U OOBSICHUTH CBOW JICHCTBUS
(TeKyImue U mIaHupyeMble);

MUCaTh MPOCTHIC CBS3HBIC COOOIIECHUS HA 3HAKOMBIE
W MHTEPECYIoIre MpodecCHOHAIBHBIC TEMbI

3.3 JInuHOCTHBIE Pe3yJbTAThl OCBOCHHUS 001enPO(ecCHOHAIBHON AUCHUILIHHBI:

JIP 2 IIposABIAOIMI aKTUBHYIO I'PaKJaHCKYHO MO3HUIIHIO, JEMOHCTPUPYIOIIMH TPUBEPIKEHHOCTD
MPUHLIMIIAM YECTHOCTH, TOPAIOUHOCTH, OTKPHITOCTH, SKOHOMUYECKH aKTUBHBIN M YUaCTBYIOILUI B
CTYZICHYECKOM M TEPPUTOPUATBHOM CaMOYIPABJICHUH, B TOM YHCJIE HA YCIOBUSAX JOOPOBOIbUECTBA,
MIPOJYKTUBHO B3aUMOJICHCTBYIOIUI U YYaCTBYIOIUHN B AESATEIbHOCTU OOIIECTBEHHBIX OpraHU3auil.

JIP 4 I1posBisitOIInA U IEMOHCTPUPYIOIIUN YBaKEHHE K JIIOISIM TPY/1a, OCO3HAIOIIUM [IEHHOCTh
cobctBeHHOTO Tpyaa. CTpemsmuiicss K JOPMHUPOBAHUIO B CETEBOW CpeZie TMYHOCTHO U
poheCCHOHATILHOIO KOHCTPYKTUBHOI'O «LU(POBOTO CIENa».

JIP 7 Oco3Haronuii MpHOPUTETHYIO IICHHOCTh JIMYHOCTH Y€JIOBEKA; YBAKAIOIIUN COOCTBCHHYIO U
Yy)KyI0 YHUKaJIbHOCTb B PA3JIMUYHBIX CUTYyallUusiX, BO BceX (hopMax U BUAAX AESATEIBHOCTH.

JIP 10 3aboTsmuiics o 3aluTe OKPYKAIOMIeH cpeibl, COOCTBEHHOH M 4yKO0i 0€3011acHOCTH, B TOM
grcie udpoBoi.

JIP 11 TlposBisiromuii yBa)KeHHE K SCTETUUECKUM LEHHOCTAM, 00J1a/1al0luii OCHOBAaMH 3CTETHUYECKON
KYJbTYPBI.

JIP 13 demoHCcTpupytoumii ymeHue 3p¢GheKTHBHO B3aUMOICHCTBOBATh B KOMaH/E, BECTH JIUAJIOT, B
TOM YHCJIE C UCIOIB30BAHUEM CPEACTB KOMMYHHUKAILUU

JIP 14 JleMOHCTpUPYIOLIMII HABBIKY aHAIN3a U HHTEPIIpETalli HH)OPMALIUK U3 pa3IMuHbIX
HCTOYHUKOB C Y4ETOM HOPMAaTUBHO-IIPABOBBIX HOPM

JIP 15 JleMOHCTpUPYIOLIMI TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO, B TOM UUCIIE
caM000pa30BaHMIO, HA MPOTSHKEHUU BCEH KU3HU; CO3HATEIHHOE OTHOLIEHUE K HEITPEPHIBHOMY
00pa30BaHMIO KaK yCIOBUIO YCIIEUTHOMN MpOodheCcCuOHaTBHON 1 O0IIECTBEHHOM I€ITeIbHOCTH.

JIP 16 I'0TOBBII COOTBETCTBOBATH OXKUAAHUAM paboToaarenet: 3pPeKTUBHO B3aUMOJICHCTBYIOIINH ¢
YWIEHAMHU KOMaH/bl U COTPYAHUYAIOLIUI C IPYTUMH JIFOIbMH, OCO3HAHHO BBITIOJIHSFOIINI
npodeccuoHaabHble TPeOOBaHMS, OTBETCTBEHHBIN, ITYHKTYaIbHbIH, JUCHUIIMHUPOBAHHBIMH,
TPY0JIFOOUBBII, KPUTUUECKH MBICIIAIIUHN, HALIEJICHHBIA Ha TOCTUKEHUE TIOCTaBJICHHBIX LieeH

JIP 17 CamocTosTeNbHBIN U OTBETCTBEHHBIN B MPUHATUH PELICHUI BO BceX cdepax cBoeH
JeSITeIbHOCTH, TOTOBBIN K UCIIOJIHEHUIO Pa3HOOOPA3HBIX COLIMATIBLHBIX poJiel, BOCTPEOOBaHHBIX
OU3HECOM, OOIIIECTBOM U FOCYIapCTBOM.

3.4. OcHOBHBIC NNOKA3aTeJeH OLCHKH Pe3yJIbTaTOB

Tabnuua 4
IlepeuyeHb OCHOBHBIX NOKA3aTeJIM OLeHKH Pe3yJbTaTOB 3HAHUN U YMEHUH, MOJUIeKAIUX TEKyILIEMY
KOHTPOJIIO M TPOMEKYTOUHOM aTTecTallu

Pe3yabTaThl 00y4yeHusi: yMeHHs, SHAHUA IToka3aTeu oueHKH pe3yJbTara

YMmenue




UCIIOJIh30BaTh COBPEMEHHBIC HAHOTEXHOJIOTHU
IIpu OpPpOBCACHUN OTACIOYHBIX, CTPOUTCIIBHBIX U
JEKOPaTUBHBIX padoT

WCTIOJIb30BaHNE COBPEMEHHBIX HAHOTEXHOJIOTHI
Ipru OpOBCACHUU OTACIIOYHBIX, CTPOUTCIIBHBIX U
JEKOPaTUBHBIX paboT

UCTOJb30BAaTh COBPEMEHHBIE HAHOMATEPHUAJIbI
IIPY TIPOBEJCHUH OTJICIOYHBIX, CTPOUTEIBHBIX U
JCKOPATUBHBIX paboT

HCII0JIb30BAHNE COBPEMEHHBIX HAaHOMAaTEpHUaJIOB
IPU TPOBEJIECHUM OTJCIIOYHBIX, CTPOUTENIBHBIX U
JIEKOPaTUBHBIX padoT

IIPHUMCHSATH HAHOOETOH

IPUMEHEHHE HAHOOETOHOB IPH NPOBEACHUH
CTPOUTENBHBIX paboOT

IIPUMEHATh  HAHOCTAlb  IIPU  BO3BEACHUU
KAapKaCHO-OOIIMBHBIX KOHCTPYKIIUH

IPUMEHEHHE HAHOCTAJIEd TIpU  BO3BEIACHHUHU
KapKaCHO-OOIIMBHBIX KOHCTPYKITHHA

IPUMEHATh HAHOMOKPBITUS IPU IPOBEACHUU
OTJEJIOYHbIX paboT

IPUMEHEHHE HAHOIOKPBITHS IPU TPOBEACHUH
OTIENOYHBIX padoT

CTPOUTCIILCTBC U pCMOHTC

HCITIOJI30BaTh HAHOTEXHOJIOTHH MpU | UCTIOJIB30BAHUE HAHOTEXHOJIOTHH npu
pa3paboTKe Au3aiHEPCKOro HHTEphepa pa3paboTke Au3aiHEPCKOro HHTEphepa

3HaHnue

COBpPEMEHHbBIE TEHICHIINU B pPa3BUTHUM | 3HAHWE TEHACHUIMUH B PAa3BUTHU COBPEMEHHBIX
HAHOTEXHOJOT UM HAHOTEXHOJOT Uit

HaHOMaTepHabl MpUMEHSIEMbIE B | 3HAHWE HOBEHIIMX TEXHOJOTM U MaTepuajIoB

IMPUMCHACMBIX B CTPOUTCJILCTBC U PCMOHTC

HAHOTEXHOJIOTUM TpPUMEHSIEMbIC B JH3aliHE
HHTEphepa

3HAHWE HOBEHIIMX TEXHOJIOTM U MaTepuasioB
IIPUMEHSIEMBIX B IM3aliHE HHTEPhEPA

4.0LIEHKA OCBOEHUA KYPCA YYEFHOU JUCITATLIAHBI

HaumenoBanue Tema dopma KOHTPOJIS
KOHTPOJIA
Texymmit Paznen 1 Hogeiiime ctpouTenbHble Kontponbuast pabora Nel «Hoseiinme
KOHTPOJIb TEXHOJIOTUU U MaTepHUAaIIb CTPOUTEINIbHbBIE TE€XHOJIOTHH u
MaTepuaiab» B BHIAE  IUCBMEHHOIO
onpoca
Pa3nen 2. HanorexHomnoruu B KonTponbHas pabota Ne2
JM3aiiHe UHTEepbepa «HanorexHonoruu B J3aitHe
MHTEPbEpPa» B BUJE YCTHOIO ONpoOca
[TpomexxyTounas 3adet B (popMe yCTHOTO Orpoca
aTTecTalus

4.1. 3amanus Ui TEKyIIero KOHTpousis ocBoeHus yueOHoi aucuurinasl «BU.03 HanoTexHooruu B

CTPOMTEJIBLCTBE au3aiine HHTEPLEPOB».

KonTtpoabnas pa6ora Ne 1 «HoBelimne cTpouTe/ibHbIe TEXHOJIOTHH U MaTepHaIbI»

BAPUAHT 1

1. [aiite onpenenenue CleAyOMUM NOHATUAM: 1. HAHOTEXHOJIOTUH, 2. YIIEPOAHbIE HAHOTPYOKH,
3. BBICOKOIIPOYHAs CTajb, 4. HAHOOETOHBI CPe/IHEH MIIOTHOCTH, 5. MEHOCTEKIIO.

BJIQXKHOCTB, %

l'azo- Ileno- [Tonmuctupo | Kepamsuto | Kupnnu | JIpeBecun
06eToH 0eToH 1-0eToH 06eToH a
[L10THOCTD, KI/M°
Mop0o30CTOHKOCTS,
LIUKJIOB
VYcanka, MM/M
OKcIuTyaTallnoHHast




Koaddurment
MapOIPOHUIIAEMOCTH,
mr/mulla

Koapdunment
TETUIONPOBOHOCTH,
Br/m-°C

HeobOxonnmas
TOJIIIUHA OJHOCIONHOMU
CTEHEI, M

2. 3anoiHUTE TaONHILY:
3. CooTHecHTE MOHSATHUS

MeTtoap!l HanbUIEHUS

IIpuMeHsieMble MaTepUaJIbI

:‘)HeKTpO,I[erBaH METalIn3anus

HOpOI_HKI/I, KOJIJIOUHBIC
PaCcTBOPLI, MCTUHHBIC PACTBOPbL

I"'azomraMeHHOe HalbBIIICHHE

HpOBOHOKI/I CIIIOITHOT'O CCUCHUA
1 KOMITIO3HUTbI

IIna3sMenHOE HanBIJICHHE

[Topomiku

BBICOKOCKOPOCTHBIE METOIbI
naneuieans (HVOF, HVAF,
Hetonanus, Cold Spray)

[Topowiku 1 NpoBOJIOKH,
IITHYPOBBIE U CTEP’KHEBbIE
MaTepHuabl

BBICOKOCKOPOCTHBIE METOIBI
HaIlbUICHUS
HAaHOCTPYKTYPUPOBAHHBIX
MOKPBITUH

ITopomku 1 MPOBOJIOKH

1. Jlaiite ompexaenenue

BAPUAHT 2

CICAYIOIMUM TOHATHAM: 1.

HaHoieHkH, 4. Hanocrans, 5. Hanocrekno.

2. 3anoyHUTE Ta0IHILY:

HAHOYACTHUIIHI,

2. Jerkue O€eTOHBI, 3.

I'azo0eron

[TenoOeroHn

[Tomuctuponberon

Kepamzuroberon

Kupnuu | [Ipese

CHHa

I110THOCTD, KI/M°

Mop0o30CTOHKOCT®,
LIUKJIOB

Vcanka, MM/M

DKCIUTyaTallMOHHAS
BJIQYKHOCTB, %

Koadppunuent
MIapOIIPOHULIAEMOCTH,
mr/mulla

Koapduument
TETUTOTIPOBOHOCTH,
Br/m-°C

HeoOxonumast
TOJIIHUHA
OJHOCJIOMHON CTEHBI,
M

3. OOBsSCHUTE CYyTh TEXHOJIOTHH Ha OCHOBE «JloToCc-3ddeKxTay ¢ HATrMSAHON CXeMOiA.

BAPUAHT 3

1. JlaiiTe ompeneneHue CIeAYIOMNUM IMOHATUSIM: 1. HAHOOETOHBI, 2. TTOJIMMEPHBIC HAHOTIOKPBITHS, 3.

CTCKJIOINIACTUKOBAadA KOMIIO3UIIMOHHAA apMarypa,
AnnroMruHEBBIE KOMITO3UTHBIC TTAHEIIH.

4. BBICOKONIPOYHbIE HAHOOETOHBI, 5.




2. 3anojsHuUTE Ta0NHILY:

T'azo6etoH

[TenoOeToH

[Monmuctuponderon

Kepamzuro-
0eToH

Kupnnu

Hpese
-CHHa

IT10THOCTD, KI/M°

Mopo30CTOHKOCTb,
IIMKJIOB

VYcaaka, MM/M

DKCIUTyaTallMoOHHA
s1 BIAXKHOCTD, %

Koapdunuent
HapOIPOHHUIIAEMOC
™, Mr/mulla

Koapdunuent
TETJIONPOBOAHOCTH
, Br/m-°C

Heo0Oxonumas
TOJIIIMHA
OTHOCJIOMHOM
CTEHEI, M

3. HzobOpasute rpaduvecku CTpykTypa MaTepuana nerpocraib:PVDF.

1. I[aﬁTe OonpeacICHUC CICAYIOIUM ITOHATUAM! 1. HaHOMATCpHUalJibl,

BAPUAHT 4

CBEPXBBICOKOIPOYHBIC HAHOOETOHBI, 4. KOMIIO3UTHBIE HAHOMIOKPHITHSL, 5. DyruiepeH.

2. yriaeminactuk, 3.

T'azo0eroH

ITenoOeron

[Tonuctuponberon

Kepam3utoberon

Kupnnu

Hpese
CHHA

[110THOCTD, KI/M°

Mop0o30CTOUKOCTb,
LIUKJIOB

Vcanka, MM/M

DKcIUTyaTalMoOHHAs
BIIQXKHOCTB, %

Koadduunent
NapOTPOHUIIAEMOCTH,
mr/mulla

Koadduunent
TETUTOTIPOBOAHOCTH,
Br/m-°C

HeobOxomnumas
TOJIII[MHA
OJIHOCJIOMHOM CTCHBI,
M

2. 3amnoJHUTE TaOHILY:
3. Hapucyiite cxemy KOMIIO3UTHON aJIJTIOMHHEBOI MaHeNH,

Yci0BUS BLINOJHEHUS 3aJaAHNS:

1. Mecto (BpeMmsi) BBITTOJTHEHHUS 3a/IaHM . 3aJaHUE BITIOJHICTCS B AyTUTOPHOE BPEMS
2. MakcuManbHO€ BpeMsl BBIIIOJHEHUS 3a1aHus: 45 MUH.
3. BBl MOKeTE BOCTIONB30BATHCS: YUCOHUKOM.

Kpurepuu onneHuUBaHNA:




[MporieHT  pesynbraTHBHOCTH  (TpaBMIIbHBIX | OlleHKa YPOBHSI IMOATOTOBKU Oat
OTBETOB) (oT™MeTKa) BepOaIbHBIN aHAIOT

90 + 100 «5»-0TJIINYHO

75 +89 «4»- xopomuo

60 + 74 «3»- YJIOBJICTBOPUTEIHLHO

menee 60 «2»- HEYIOBJIETBOPUTEIHHO

ITaJIOHBI IPABWJIBHBIX OTBETOB
BAPUAHT 1

1. Jlaiite onpenaenieHUe CACAYIOMINM HOHSITHSIM:

1. Hanorexnonoruu - 00y1acTh HayKu U TEXHUKH, 3aHUMAIOIASICS U3YYCHHEM CBOMCTB YacTHUIl U CO3JaHHEM
YCTPOMCTB, UMEIOIINX pa3Mep MOpsiiKa HAaHOMETpa

2. YraepoaHble HAHOTPYOKH - 3TO MPOTSHKEHHBIE HUIUHAPUYECKUE CTPYKTYpPbl AHAMETPOM OT OJHOIO JI0
HCCKOJIBKHX NCCATKOB HAHOMETPOB U l[JII/IHOﬁ A0 HECCKOJIBKUX CAHTUMETPOB, COCTOAIINUC U3 OIIHOfl NN HECKOJIbKUX
CBEPHYTHIX B TPYOKY I'pad)eHOBBIXINIOCKOCTEH U 3aKaHYMBAIOIIHUECS OOBIYHO MOTyCPepUIeCcKOi ro0BKO, KOTOpas
MOJKET pacCMaTPHUBAThCS KaK MOJIOBUHA MOJICKYJIbI yiiepeHa.

3. BbicokompouHasi cTajib - BBICOKONPOUHBIMM CTaJsIMM HPUHATO HAa3bIBaThb TaKHE CTald, Mpeiel
IPOYHOCTH KOTOPHIX Oobmie 1500 MIla, a mpenen tekydectu 6ombire 1400 MIla. DTu ctanu ocoboro Ha3HAYCHUS,
npelHa3HaYeHHbIE 111 paboThl B 0C000 TSHKENBIX YCIOBUSX, I/I€ TPEOyeTCs BHICOKass KOHCTPYKIIMOHHAS TPOYHOCTh
IIpyu MUHUMAJIbHOM BCCC.

4. HanobGeroHbl CpeqHEl MIOTHOCTH - 3TO MaTepHasbl MOBBIMICHHOW MPOYHOCTH KOTOPHIE HMEIOT Psif
XapaKTEepUCTHUK, BECbMa BOCTPEOOBAHBI IIPU CTPOUTEIBCTBE JOPOKHBIX HMOKPBITHH, a3pOIPOMOB, MOCTOB U JIPYTUX
00BEKTOB.

5. Ilenoctekio - Tenaon30sIIIMOHHBIA MaTepUall, MPEACTABISAIONINNA COOON BCIICHEHHYIO CTEKIOMAcCy

2. 3anoyHUTE TaOIHITY:

I'azo6er | IlenoGer | [Tomuctupon6e | Kepamsutode | Kuprmu HpeBecuHa
OH OH TOH TOH

[TnotHOCTH, KI/M° | 400-500 | 500-600 | 400-500 700-1200 Imuasaaeii - — | 500
2000
Kepamuueckuit
IyCTOTHBIA — —
1000
OOBIYHBII
CUJIMKATHBIA —
1780
ITycrorHsIi
CHJIMKATHBIA -

1400

Mopo3ocroiikoct | 100 25 25-50 50 CrpoutensHbiit | 25
b, LIMKJIOB 15-20
OOaUII0BOYHBI
i 1o 50

Vcaagka, MM/M 0,3 2-3 1 1 He naer Oxkomxo 10%

OkcmuryaranuoHd | 4,5 12 4-8 5-7 6-8 10-10,25
ast BJIAJKHOCTB, %o

Koadppurnment 0,2 0,2 0,05 0,08 I'mabsabeii | [omepek
MapOTPOHUIIAEMO CUJIMKATHBIA — | BOJIOKOH
ctu, mr/mulla 0,11 0,06
OOBIYHEBIHI — | Bnons

0,15 BOJIOKOH —
0,32

Koadppunment 0,09- 0,2 0,14 0,21-0,5 IMycrorenerit — | 0,18
terionpoBoanoc | 0,14 0,44
™, BT/M-°C OOBIYHBIN

0,81-0,87



https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8C_(%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BB%D0%BB%D0%B5%D1%80%D0%B5%D0%BD%D1%8B

HeoOxonumas 0,4 0,63 0,4 0,9-1,5 2,5 0,52-0,75
TOJILIMHA
OJTHOCJIOMHON
CTEHBI, M
3.  CooTHecHTe MOHATHS
MeTobl HallbUICHUS! [IpuMeHsieMble MaTepUaIbl
DneKTpoayroBasi METaJUIM3aLH ITopomiku, KOJIOUAHbBIE
w | pacTBOpBI, ICTUHHBIE PACTBOPbI
["a3onnamMeHHOE HalbUIIEHUE \<} ITpoBONIOKH CILIOLUIHOTO CEYEHHUS
Y KOMITO3UTHI
IIna3MEeHHOE HallbUICHUE \( - ITopomku
BBICOKOCKOPOCTHBIE METOBI ITopomiku 1 MpoOBOJIOKH,
nanbeuieans (HVOF, HVAF, LUIHYPOBBIE U CTEPKHEBBIC
Heronarus, Cold Spray) MaTepuabl
BBICOKOCKOPOCTHBIE METO/IbI \ [Topomku 1 MpoBOJIOKH
HaIbLICHUS
HaHOCTPYKTYPUPOBAHHBIX
ITOKPBITHI
BAPUAHT 2

1.  JlaiiTe omnpeneneHue CASAYIOUUM MOHSATHUSIM:

1. Hanowactuiuei - oauH u3 Hamboyiee OOMUX TEPMUHOB il O0O3HAYCHHS HM30JUPOBAHHBIX
yIBTPAJAUCIIEPCHBIX OOBEKTOB, BO MHOTOM AYOIUPYIOIIUNA paHEe W3BECTHbIE TEPMHUHBI (KOJIOUIHBIC YACTHIBI,
YIIBTPAJUCIICPCHBIC YACTHIIBI), HO OTIMYAFOIIUICS OT HUX YETKO ONpPeIeICHHBIMU pa3MEPHBIMH IPAHULIAMU

2. Jlerkue GETOHBI — TPyIIa OCTOHOB ¢ 00BEMHOI Maccoil MeHee 2000 kr/m°. K Hell oTHOCSTCS GETOHBI Ha
MOPUCTBIX 3aTIOTHUTEINAX (KepaM3uTOOCTOH, arJIoNOPUTOOCTOH, IEPIUTOOCTOH), OETOHBI Ha JETKHX OPTaHUYCCKUX
3anoHUTENAX (apOoJIUT, KOCTPOOETOH, HOJMCTUPOJOETOH) M syeuctble O0eToHbl (meHoOerToH, razoberoH). B
Ka4eCTBE BSOKYIIMX MOTYT OBITh HCITOJIb30BAHBI IIEMEHT, THIIC, MATHE3UATLHBIA IIEMEHT.

3. HaHomieHKH - TOHKHE CTIOM MaTepuania, TONIIMHA KOTOPBIX HAXOAWTCS B IMana3oHe OT JI0Jied HaHOMeTpa
(MOHOATOMHOTO CJI0s1) 10 HECKOIBKIX MHKPOH!

4. HaHocTtanp - BBICOKONPOYHAs CTallb, KOTOpask HE MMEET B HACTOsIee BpeMsl aHAJOroB MO MapaMeTpaMm
MPOYHOCTH M BSI3KOCTH.

5. Hanocrekno — crekio o0paboTaHHE C TOMOIIbI0 HAHOTEXHOJOTHH, T.e. OUYEHb-OUEHb MAaJICHBKUMU
YaCTHIIAMH, pa3Mep KOTOPBIX HACTOJIBKO MaJl, YTO OHH JaKe 00pa3yloT He IUICHKY WM MHOE IMOKPBITHE, a KaK OBl
BXKUBAIOTCS B 0OBIYHOE CTEKIIO, CTAHOBSICH C HUM €IMHBIM IIEIIBIM.

2. 3anoyHUTE TaOIHITY:
['azo6er | [lenoGer | ITomuctuponbe | Kepamsurobe | Kuprnuu HpeBecun
OH OH TOH TOH a
[TnotHOCTB, KI/M° | 400-500 | 500-600 | 400-500 700-1200 I TuHSAHHBIN — | 500
2000
Kepamuueckuit
mycrotHbIi — 1000
OObIYHBIT
CHUJIMKATHBIN -
1780
[IycToTHsIii
CUJIMKATHBIN -
1400
Mopo3ocroiikoct | 100 25 25-50 50 CrpoutensHslit 15- | 25
b, [IUKJIOB 20
OOMUIIOBOYHBIN 710
50
Vcagka, MM/M 0,3 2-3 1 1 He naer Oxo1J10



https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D1%80%D0%B0%D0%BC%D0%B7%D0%B8%D1%82%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%B3%D0%BB%D0%BE%D0%BF%D0%BE%D1%80%D0%B8%D1%82%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B5%D1%80%D0%BB%D0%B8%D1%82%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%BB%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AF%D1%87%D0%B5%D0%B8%D1%81%D1%82%D1%8B%D0%B9_%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B5%D0%B7%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%86%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%81%D0%BB%D0%BE%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BD%D0%BA%D0%B8%D0%B5_%D0%BF%D0%BB%D1%91%D0%BD%D0%BA%D0%B8#cite_note-rosnano-1

10%
OkcrutyaTauuonH | 4,5 12 4-8 5-7 6-8 10-10,25
ast BJIAYKHOCTbh, %
Koaddurment 0,2 0,2 0,05 0,08 I'muHsHHBIHT u | [Tomepexk
MapOIPOHHUIIAEMO CHUJIMKATHBIN — | BOJIOKOH
cru, mr/mulla 0,11 0,06
OO0prunbI — 0,15 Brons
BOJIOKOH —
0,32
Koaddurnment 0,09- 0,2 0,14 0,21-0,5 [TycroTenbrit -10,18
teronpoBogHoc | 0,14 0,44
™, B1/M-°C OObrynwiii — 0,81-
0,87
Heo0Oxomnmas 0,4 0,63 0,4 0,9-1,5 2,5 0,52-0,75
TOJIII[MHA
OJHOCIONHOMI
CTEHBI, M

3.  OOBsAcCHUTE CYTh TEXHOJIOTHH Ha OCHOBE «JloToc-3hdexTay ¢ HArISTHON CXEMO.

Bcst moBepXHOCTH JIMCTHEB JIOTOCA T'YCTO MOKPBITA MUKPOIYIBIPBIIIKAMU BBICOTOM Okojo 10 MKM, a camu
NYNBIPBIIIKY, B CBOIO OYepelb, MOKPBITHI MHKPOBOPCHHKaMM €ILIE MeHbIlero pasmepa. MccnenoBaHus
MOKa3ajH, YTO BCE 3TU MHUKPOIYMBIPBIIIKA U BOPCHHKHU CII€TaHbl M3 BOCKa, 00Ja/Jal0IIero, Kak M3BECTHO,
ruipooOHBIMU  CBOMCTBaMH, Jellasi IMOBEPXHOCTh JIMCTHEB JIOTOCA IOXOXKEH Ha HaHOTpaBy. VMIMeHHO
nymnblpyaTas CTPYKTypa MOBEPXHOCTHU JIMCTHEB JIOTOCA 3HAYUTEIFHO YMEHbBIIAET UX CMaunBaeMoCTh. Tak Kak
«J10TOC-3PEKT» OCHOBAH UCKIIOUYUTEIHHO Ha (DU3UKO-XUMHUYECKUX SIBICHUSX U CBOMCTBAX PACTCHHUU U HE
NpUBS3aH TOJNBKO K JKUBOM CHCTEME, TO CaMOOYMIIAIOUIMECS MOBEPXHOCTH MOXKHO TEXHUYECKH
BOCIIPOM3BECTU 11 BCEBO3MOXHBIX CAaMOOUMULIAIOIIMXCS MAaTEpUajoB M MOKpHITUHA. MIMeHHO molsToMy B
MOCIIeIHEE BpeMsl TPOBOASTCS HHTEHCHUBHBIE HCCIEAOBAaHUS M0 pa3pabOTKe U MPOU3BOJCTBY YCTOMUMBBIX K
3arpsAA3HEHUIO U CAMOOYHIIAOIINXCS TOBEPXHOCTEN U TOKPBITHH.

2

BAPUAHT 3

1.  JlaiiTe onpeneneHue CAEAYIOUUM MOHATUSIM:
1. HanoGetoHs! - coOupaTenbHOe Ha3BaHUE, KOTOPOE BKIIIOYAET B ce0sl HEKUil mepeueHb MarepuaioB. OHU
HU3Tr0TaBJINBAOTCS 6naroglapsf Pa3IMIHBIM KOM6I/IH3HI/I$IM, KOTOPBIC BIIMAIOT HaA:

. COCTaB;
. CBOICTRA;

. HCHY,

. IJIOTHOCTB;
d CTPYKTYPY;
. BEC;

. YCTOMYUBOCTb.



2. IlonumepHBIE HAHOMOKPBITHS - 3TO MOKPBITHS TommuHOM oT 1 nmo 100 HM WM MOKpHITUS OOJbIIEH
TOJIIIUHBI C coepkanreM HaHodacTull oT 0,01 10 HECKONIBKHUX MPOIIEHTOB

3. CTexnoIiacTUKOBasi KOMIIO3UTHAsI apMaTypa - HEMETAUIMYECKNE CTEP)KHU M3 CTEKISHHBIX, YIJIEPOIHBIX
WJIM apAMMIHBIX BOJIOKOH, IPOIUTAHHBIX TEPMOPEAKTUBHBIM MU TEPMOILJIACTUYHBIM OJUMEPHBIM CBS3YIOIIHUM U
OTBEPKIAEHHBIX.

4. BpICOKONPOYHbIE HAHOOETOHBI - MEJIKO3EPHUCTBHIA OETOH, HE COAEPXKALIUN KPYMHBINA 3aMOIHUTENb.
CHuxeHue cpefaHed IUIOTHOCTH JOCTUTAeTCs 3a CYeT C(hepHyecKHX 4YacTUI[ MHUKPOMETPHYECKOro pazMepa
MIPEACTABISIFONIUX COOOM YIIIEKUCIIBIN T'a3 B TBEPI0H HEMOPUCTOM 000JI0UKE.

5. AJuTtOMHUHEBBIE KOMITO3UTHBIE TTAHEIH - TO MHOTOCJIOMHOE U3/ENNe JIUCTOBOM (hOPMBI COCTOSIIEE U3 JBYX
JIMCTOB AJIFOMUHUS U MOJMATUIICHA, 3aKIIFOYEHHOTO MEX/ly HUMHU.

2. 3anosHuUTE TaONHILY:

I'azo6ero | Ilenobero | [Tonuctuponbder | Kepamsurober | Kuprmmy Hpesecu
H H OH OH Ha
[TnotHOCTH, KI/M® | 400-500 | 500-600 400-500 700-1200 I'muasanenii — | 500
2000
Kepamunuecku
W IyCTOTHBIN
—1000
OOBIYHBIN
CHJINKATHBIA
-1780
[IycToTHbIi
CUJIUKATHBIN -
1400
Mopo3zocroiikocTs, | 100 25 25-50 50 Crpoutenbhsl | 25
IIUKJIOB i 15-20
OO0MHULIOBOYH
bI# 10 50
Vcaaka, MM/M 0,3 2-3 1 1 He naer Oxkomno
10%
OkcmyaranuoHHa | 4,5 12 4-8 5-7 6-8 10-10,25
s BIIQYKHOCTD, %
Koaddurment 0,2 0,2 0,05 0,08 I'munsaEbl 1 | [Tonepek
[IapOIIPOHULIAEMOC CHWJIMKATHBIM | BOJIOKOH
™1, Mr/mulla -0,11 0,06
OObrynbli  — | Boosb
0,15 BOJIOKOH
-0,32
Koaddurnment 0,09-0,14 | 0,2 0,14 0,21-0,5 [Tycrotensrii | 0,18
TETJTONPOBOTHOCT -0,44
u, Br/m-°C OOBIYHBIA —
0,81-0,87
Heo0Oxonnmas 0,4 0,63 0,4 0,9-15 25 0,52-0,75
TOJIII[HHA
OJHOCIONHOM
CTEHBI, M

3. HzobOpasute rpadudecku CTpyKTypa MaTepuana rnerpoctaib: PVDF.

[ToxpeiTHEe TONMImMHON 27 MKM, cocrosimee u3 monuBuHuiapTopuma 70% u akpuna 20%. Nmeer
[JISHIIEBYIO TIOBEPXHOCTh, MOKET ObITh IBeTa Tuna “metaink’. PVDF oOnamaer camMooMbIBaeMOCTHIO,
BBICOKOM CTOMKOCTBIO K MEXaHHYECKUM MOBPEXKJICHUSIM. OTOT Marepuanl caMblii CTOMKHHA K
yIbTPaQHUOICTOBOMY HW3IYYCHHIO, OH MPAKTUYECKH HE BhIIBeTaeT. Camoe JOJTOBEYHOE MOKPHITHE, OHO
MIPUMEHSETCS JTaXKe B YCIOBUAX arpeCCUBHBIX CPEJI, TAKHX, KaK MOPCKoe modepexbe. neanbHo 1s CTEH.


https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BA%D0%BB%D0%BE%D0%B2%D0%BE%D0%BB%D0%BE%D0%BA%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80

l PYDF nokpbITHE

IpyHTOBKA
XPOMMPOBAHHOE NOKPBITUE
&—— L|MHKOBAHHOE NOKPLITHE

- % XONOAHOKATaHbIA CTAaNbHOM NMCT

e LIMHKOBaHHOE NOKpBITHE
7— XPOMUPOBAHHOE NOKPBITUE
3noKcuAHaA cMonal nonMacTep

BAPUAHT 4

1. Jlaiite onpenaenieHUEe CACAYIOMINM HOHSITHSIM:

1. Hanomarepuanel — 5TO BHJ TPOAYKIWH HAHOWHIYCTPUH, BEIIECTBA M KOMIIO3WIIMU BEIIECTB,
MPEJICTABISIFOIINE COOOM HMCKYCCTBEHHO WJIM E€CTECTBEHHO YIOPSJOYEHHYIO CHUCTEMY O0a30BBIX DJJIEMEHTOB C
HAaHOMETPUYECKUMHU XapaKTePUCTUUYCCKUMH pa3MepaMu M OCOOBIM TIPOSBICHHEM (HU3UYecKoro © (WIH)
XUMHUYECKOTO B3aMMOJICHCTBUI TPU KOOMEpaIli HAHOPA3MEPHBIX AJIEMEHTOB, O0ECIICUNBAIONINX CYIIIECTBEHHOE
YIY4IICHUE WM BO3HHUKHOBEHHE COBOKYITHOCTH KA4eCTBEHHO HOBBIX (B TOM YHCIIC, paHEEe HEH3BECTHBIX)
MEXaHUYCCKUX, XUMHNYCCKUX, 3H€KTpO(1)I/ISI/I‘I€CKI/IX, OIITHYCCKHUX, TGHHO(l)I/I3I/I‘ICCKI/IX nu npyrnx CBOfICTB JTAHHBIX
MaTepHaJIOB, ONPEICIAEMbIX MPOSBICHUEM HAaHOMACIITaOHBIX (PaKTOPOB.

2. yFHeHHaCTI/IK — OJII/IMepHI)IC KOMITO3UIIMOHHBIC MAaTCpHUaJIbl U3 HepeHJIeTéHHBIX HHTCI71 yrnepoggﬂoro
BOJIOKHA, PACTOJIOKEHHBIX B MATPHUIIC M3 MOJMMEPHBIX (HaIpHMep, SMOKCHJIHBIX) cMojl. [lmotHoCcTh — OT 1450
kr/m® 1o 2000 kr/m?. Marepuayibl OTIMYAIOTCS BBICOKOW TMPOYHOCTHIO, KECTKOCTHIO M MaJIOM MAacCOW, YacTo
MIPOYHEE CTAIM, HO TOPa3/Io JIerde.

3. CBepXBBICOKOIPOUYHBIE HAHOOETOHBI - IPUMEHSIOT B CTPOUTENIBCTBE BHICOTHBIX 3/IaHUHA M MEPEKPHITHH,
MOCTOB, HECYIITUX KOHCTPYKIIMH, IEPEKPBITHH, hepm

4. KoMII03UTHBIE HAHOTIOKPBITHUS -

5. @ymepeH - MOJEKYJISIPHOE COEAMHEHHWE, NpHHAJIKAIIee KiIacCy aJuIOTPONHBIX (opM yriepoaa u

MPEJICTABIISIIOIIEe COOOW  BBIMYKIIbIE 3aMKHYThIE MHOTOTPAHHHKH, COCTaBJICHHBIE M3 YETHOTO YHCIA
TPEXKOOPIUHUPOBAHHBIX ATOMOB YTJIEpO/Ia.
2. 3amonHuTe TaOIUILY:
['azo6ero | [TenoGeto | Ilomuctuponder | Kepamsurober | Kupnuu Hpesecu
H H OH OH Ha
[TnotHOCTB, KI/M° | 400-500 | 500-600 400-500 700-1200 I'nmuasusaeiii — | 500
2000
Kepamuuecku
U IyCTOTHBIN
— 1000
OOBIYHBIA
CUJIMKATHBIN
—1780
[TycrorHbiii
CUJIMKATHBIA -
1400
Mopo3ocToiikocts, | 100 25 25-50 50 CrpoutensHsl | 25
IIUKJIOB i 15-20
OO0JIHIIOBOYH
BIi 10 50
Vcaagka, MM/M 0,3 2-3 1 1 He naer OxoJ10
10%
OkcmyaranuonHa | 4,5 12 4-8 5-7 6-8 10-10,25
s BIIAXKHOCTB, %
Koaddurment 0,2 0,2 0,05 0,08 I'munasaBbt 1 | [Honepex
MapOIIPOHULIAEMOC CUJIMKATHBIA | BOJIOKOH
™1, Mr/mulla -0,11 0,06
OOpmuHBIl  — | Boons



https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B2%D0%BE%D0%BB%D0%BE%D0%BA%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B2%D0%BE%D0%BB%D0%BE%D0%BA%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%BE%D0%BA%D1%81%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%81%D0%BC%D0%BE%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%BE%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC

0,15 BOJIOKOH
-0,32
Koaddurment 0,09-0,14 | 0,2 0,14 0,21-0,5 [Tycrorensrit | 0,18
TETJIONPOBOJHOCTH -0,44
, Br/m-°C OOBIUHBIN — —
0,81-0,87
HeobOxonnmas 0,4 0,63 0,4 0,9-1,5 2,5 0,52-0,75
TOJIIIMHA
OJTHOCJIOMHOM
CTEHBI, M
3. Hapucyiite cxeMy KOMIIO3UTHOW aJUTFOMUHEBOW MTaHEIH,

AHTUKOPPO3UMHOR ©  Ocyopa U2 NONMATUNEHA
NOKPbITHE

JawuTHaA NNeHKa
BEecugeTHOR NoKpLITUE
JNlaKkoKkpacoyHoe NoKpbITUe

ANOMUHUEEBLIN NUCT,
3ArPYHTOBAHHbINA ¢ ABYX CTOPOH

TexHU4ecKkun cnown

NUB0 Herop4yero MMHepankbHoro
HanNoNMHUTENA

KonTposbHnas padora Ne2. «HaHoTexHo10ruu B 1M3aliHe MHTepbepa»

Bormpocsl 15 ycTHOTO omnpoca.

HanotexHosiorum npuMeHsieMble B U3aliHE HHTEPhEPA.
«YMHBI» ToMa — (PaHTACTUKA WU PEaIbHOCTb.

Uro Takoe caMOOYMINAIOIIKECcs OKHA?

Pacckaxure 06 3¢ exre «ioTocay.

Hanoxepamuxu. Ocobble cBOMCTBaHaHOKEPAMUKH.

«YMHBIE IOKPBITUS». XapaKTEPUCTUKH, Ha3HAYEHHUE, IPUMEHEHHUE.
HanooOou. XapakTepucTHKu, Ha3HaYeHUE, IPUMEHEHHE.
OneKTpOoHHbIE 000U. XapaKTepUCTUKH, Ha3HAUEHUE, IPUMEHEHHE.
[Tnactuunas meGenb. XapakTepUCTHKH, Ha3HAUYEHUE, TPUMEHEHHE.

. JIaiT —TexHosornu. XapakTepUCTUKH, HA3HAYEHNE, TPUMEHEHUE.

. Texnonoruu Oyymiero.

. Conneunsle 6atapen, XapakTepUCTUKH, Ha3HAYEHHUE, IPUMEHEHHE

. BETPSIHBIE MEJIBHULIBI. XapaKTEPUCTUKH, HA3HAYEHNE, IPUMEHEHHUE.

. Bogootrankuparomue TkaHu. XapakKTepUCTUKH, Ha3HAYEHUE, IPUMEHEHHE.
. CBerdmuecs TkaHU. XapaKTEPUCTUKH, Ha3HaYEHNE, IPUMEHEHNE.

. IHHOBallMOHHBIE TJIEHKH. XapaKTepUCTUKH, Ha3HaUeHHE, TPUMEHEHHUE.
17.
18.

[lepcniekTHBBI MPUMEHEHHS] HAHOTEXHOJIOTUH B AW3aliHEe HHTEphEpA.
Hcnonp30BaHrne HAHOMATEPUAJIOB B IM3aliHEe HHTEpbEpa.

Yci0BuS BBINOJHEHUS 3aJaHUHA:

1. MecTo (BpeMsi) BBITIOTHEHHS 3a/I1aHUS . 3a]JaHUE BBITIOIHSAETCS B Ay JUTOPHOE BPEMSI
2. MakcumanbHOE BpeMsl BBITIOJTHEHHUS 3a1aHus: 45 MUH.




3. BBl MOXeTe BOCTIONB30BATHCS: YUCOHHUKOM.

Kpurepuu oileHUBAHNSA:

[TporieHT pe3ynbTaTHBHOCTH (TIPAaBHIIBHBIX OreHKa ypOBHSI MOATOTOBKH OaJi
OTBETOB) (oTMeTKa) BepOaIbHbIN aHAJIOT

90 + 100 «5»-0TJINYHO

75 +89 «4»- xopomIo

60 + 74 «3»- YJIOBJICTBOPUTEIHLHO

menee 60 «2»- HEYIOBJIETBOPUTEIHHO

4.2. 3amanus 11 MPOBEACHUS TPOMEKYTOUHOM aTTecTaruu 1o yueonon qucruminae OIlB.02

HanotexHoJsoruu B CTPOUTEJILCTBE U au3aiine HHTEPHEPOB.

R wWPE

~N o

© o

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

33}13]—[1/[5[ AJIdA 3a9€Ta

Yrto Takoe HaHOTEXHOJIOTHUs?

B kakux o0yiacTsax Halew KU3HA TPUMCHSIOTCSI HAHOTEXHOJIOTHN B HACTOSIICE BpeMsi?
Kak 3apoaniace HAaHOTEXHOJIOTUSI?

Yewm 3namenutsl P. @eitnman u 3. Jlpekciep?

Jaiite ompeneneHue TepMuHaM: accemOinep, rpadeH, HaHO-, HAHOMHIYCTPHUS, HAaHOMAaTepHal,

HAHOTEXHOJIOTUs, HAHOTPYOKa, (PyssiepeHbl, SH3UMBI.
HazoBure ucropuyeckue BeXu pa3BUTHs HAHOTEXHOJIOTHH.

Jlaiite xapakTepUCTHUKY HAHOCTPYKTYp: rpadeHa, HaHOTPYOKH, (yssiepeHoB, ACHIPUMEPOB,

HaHOIIPOBOJIOK.

Kakumu cBONCTBaMU XapaKTEPU3YIOTCSI HAHOCTPYKTYPbI?

Yo Takoe HaHOYACTULIBI?

Pacckaxxute o pa3Butuu HanotexHosnoruii B CIIIA, SInonun, crpanax EBpornsl.
Kak oxapakTrepu3oBaTh COCTOSSHHE HaHOTeXHOJorui B Poccnn?

B dyem 3akimro4yaroTCd JKOHOMHWYECKHE, COIMaJbHBIC, BOCHHO-TIOJUTHYECKHE
HAHOTEXHOIOTUN?

KakoBo oTHomeHne 001iecTBa K HAHOTEXHOIOT UM ?

Yro Takoe KaTanu3aTtopsl?

Uem 00bscHsETCS BbICOKAsi aKTUBHOCTh HAHOKATAJIM3aTOPOB?

3a cyeT yero HaHOTPYOKU MOTYT XpPaHUTh BOAOPOA?

Pacckaxxute 00 addexTe «ioTocay.

Yro HazpIBaeTCs HAHOKOMITO3UTAMU?

Kakue HaHOTEXHOJIOTUH IPUMEHSIOTCSI B CTPOUTENbCTBE?

CyIHOCTh HAHOTEXHOJIOTHH.

Hcropus BOSHUKHOBEHUS U Pa3BUTHSI HAHOHAYKH.

HaHOCTpYKTYpBI M UX BUIBI.

XapakTepUCTUKH HAHOCTPYKTYP.

WNHCTpYyMEHTH HAHOTEXHOJIOTHH.

DKOHOMUYECKHE acTIeKThl HAHOTEXHOJIOTUH B COBPEMEHHOM OOIIECTBE.
[TonmuTHyeckue acreKTbl HAHOTEXHOJIOTMU B COBPEMEHHOM O0ILIECTBE.
ConuanbHbIe acTIeKThl HAHOTEXHOJIOTHH B COBPEMEHHOM OOIIIECTBE.
[TpuMeHeHne HAHOTEXHOJIOT U TPU 00PabOTKE MOBEPXHOCTH MAaTEPHAIIOB.
Yo Takoe aHTUKOPPO3UOHHBIE HAHOMATEPHAIIbI?

HaHOKOMITO3UTBI, UX CBOWCTBA Y IPUMEHEHHUE.

HanotexHomoruu HHaHOMAaTepUualbl.

ACIICKThI



32 dusnueckue MMPUHIUIIBI, ITOJIOKCHHBIC B OCHOBY IMOJYUYCHHUA MAJIbIX YaCTHII.

33. KnaccupukanusHaHOMaTepHaIoB.
34. Hanokepamuku. Ocobble cBOICTBaHAHOKEPAMUKH.

35. BBICOKONMPOUYHbIE TEPMOCTOWKHME KOMIO3MIMOHHBIE Marepuanbl. HasHaueHHe, OCHOBHBIC
(GyHKUMOHAIbHBIE NTOKa3aTean. O6JacTbIpUMEHEHUS.

36. Uro Takoe HaHoTpyOKa? CBONCTBAHAHOTPYOOK.

37. Mexanuueckue CBOHCTBAaHAHOTPYOOK.

38. Hogas dopma yriepoa. AJIOTPOIHbIE MOJIEKYJISIPHBIE (POPMBI YIIEPO/IA.

39. Caoiictsa pymiepenos. MoaudukanusdyiiepeHos.

40. 3amurHBIeNOKpHITHS. XapaKTEPUCTHKM, HA3HAYEHUE, IPUMEHEHHE

41. HanoGeronsl. XapakTepUCTHKH, HA3HAYEHHE, IPUMEHEHHE.

42. Knaccudukaius HaHOGETOHOB.

43. Jlerkue nano6eToHbI. XapaKTEPUCTUKH, HA3HAYECHHUE, IPUMEHEHHE.

44, HanoGeToHsl cpenHeil IOTHUCTH. XapaKTePUCTHKY, Ha3HAYEHUE, IPUMEHEHHE.

45. TIpouHbIe U CBEPXMPOYHBIE HAHOOETOHBL. XapaKTEPUCTUKHU, Ha3HAYEHHUE, IIPUMEHEHHE.
46. Hanocranu. XapakTepUCTHKM, IPUMEHEHHE.

47. «YMHBIE HOKPHITHS». XapaKTEPUCTUKM, HA3HAYEHUE, IPUMEHEHHE.

48. TlonumepHbIe ¥ KOMIIO3UTHBIE HAHOTIOKPHITHS. XapaKTepUCTUKHU, Ha3HAYECHHUE, TIPUMEHEHHE.
49. Vruemnactuky. XapakTepuCTUKHU, Ha3HAYEHHUE, IPHMEHEHHUE.

50. Hanoo6ou. DnekTponHble 0601. XapakTepUCTUKHU, HA3HAYEHHE, IIPUMEHEHHE.

51. Inacruunas meGenb. XapakTepUCTUKU, HA3HAYEHHUE, TIPUMEHEHHE.

52. Jaiit — TexHonoruu. XapakTepUCTHKH, Ha3HAYEHHE, IPUMEHEHHE.

53. TexHonoruu OymyIero.

54. Conneunsle 6aTapeu, BETPSAHbIE MEIbHULBL. XaPAKTEPUCTUKM, HA3HAYEHUE, IPUMEHEHHE.
55. BoJ0OTTaNKKMBAIONINE 1 CBETAIIMECS TKAHH. XapaKTEPUCTUKH, HA3HAYEHUE, IIPUMEHEHHE.
56. Ienoctekno. XapaKTepuCTHKH, Ha3HAUEHUE, IPUMEHEHHE.

57. HHOBAlMOHHBIE TIJIEHKH. XapaKTepPUCTUKHU, Ha3HAYEHHE, IIPUMEHEHHE.

58. TlepcneKTHBEI TPUMEHEHHS HAHOTEXHOJIOTHI B CTPOMTENBCTBE U JIU3aiiHE.

59. Mcnons30BaHye HAHOMATEPUAJIOB B CTPOMTENLCTBE.

60. HanotexHonoruu B au3aiiHe HHTEpbEpA.

Yc/10BUS BbINIOJTHEHUS 3a/IaHU:

1. Mecto (BpeMs1) BHIIOJIHEHHUS 33JaHUs: 3aJJaHNE BBIMIOJIHACTCA B ayJJUTOPHOE BpeMs
2. MakcruMainbHOE BpeMsl BBIITOJIHEHUS 3aJaHusl: 45 MUH.

3. Bbl MOeTe BOCIIOJIb30BaThCS: YUEOHUKOM.

Kpurtepun onenuBanus

Ouenka «5» cTaBUTCS, €CIIHU CTYJEHT:

1) MOTHO U apTYMEHTUPOBAHO OTBEUYAET MO COJCPIKAHUIO 3aIaHNS;

2) obHapyXHMBaeT MOHHUMAaHHE MaTepHualia, MOKeT OOOCHOBAaTh CBOU CYXKJIEHUS, MPUMEHUTH
3HaHWS Ha TIPAKTUKE, TPUBECTH HEOOXOAUMBIE TIPUMEPHI HE TOJHKO TO Y4YEeOHUKY, HO H
CaMOCTOSITENIbHO COCTABJICHHBIE;

3) uznaraer MaTepua MocjeJ0BaTeIbHO U MPABUIIBHO.

Ouenka «4» CTaBUTCS, €CIIHA CTYJICHT JAaeT OTBET, yIOBICTBOPSIOIINI TeM ke TpeOOBaHUSM, UTO
U TSI OIIEHKH «5», HO JIOIyCKaeT 1-2 ommOKu, KOTOPBIE caM K€ UCITPaBJIseT.

Ouenka «3» cTaBUTCA, €CIIM CTYJIEHT OOHAapy)XMBaeT 3HAHME W TIOHHMMaHWE OCHOBHBIX
IMOJIOKEHUH TAaHHOTO 3aJaHMus, HO:

1) m3nmaraer Marepwal HENOIHO M JOMYCKAaeT HETOYHOCTH B OMNPEICICHUU MOHITHA WU
(bopMyIIHpPOBKE MPaBUI;

2) He yMeeT JOCTAaTOYHO IIyOOKO U I0Ka3aTelbHO 000OCHOBATh CBOM CYXKICHHS M MPUBECTH CBOU
MIPUMEPBHI;



3) uznaraet MaTepua HerocCle0BaTeIbHO U JOMYCKAET OIIHOKH.

Ounenka «2» CTaBUTCS, €CIM CTYJIEHT OOHApyXMBaeT HE3HAHHE OTBETa Ha COOTBETCTBYIOLIEE
3a/laHue, JOMyCKaeT OMMOKH B (HOPMYIHPOBKE OMpEACNieHUH M TPaBUJI, MCKAKAIOIIUE UX CMBICT,
OecropsI0UHO U HEYBEPEHHO U3JIaraeT MaTepuail.
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